Supplementary Figure S1 . Typical examples of force curves representing interactions between the anti-IgG functionalized cantilever and IgG antibodies bound to RBC surface antigens on the RBC surface. We categorise the adhesive behaviour that we assign to specific interactions into three broad classes. a, step-like detachment, with two distinct force plateaus, 
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Supplementary Figure S1 . Typical examples of force curves representing interactions between the anti-IgG functionalized cantilever and IgG antibodies bound to RBC surface antigens on the RBC surface. We categorise the adhesive behaviour that we assign to specific interactions into three broad classes. a, step-like detachment, with two distinct force plateaus, the first of which is largest in magnitude. This most likely represents either two interaction events (spatially unlikely) or a detachment that proceeds via two stages. Given the bulk and complexity of the biomolecules involved, this is not surprising. b, similar features as a, but with the stronger interaction occurring second, again indicating stepwise separation of the functionalised cantilever and surface. c, a single, strong detachment event. The minimum force at disconnection in each case is rather consistent at ~50 pN, indicating that the specific peak interaction force is independent of the detachment mechanism. As antibody-antigen interactions are known to be both spatially and orientationally specific, we would expect to sample a range of different specific force profiles depending on the specific orientations of the antibody and antigen involved in each interaction pair. Figure S2 . Histograms for force mapping scans on a, blank cells; the count frequency at each level of binding adhesion between the functionalized AFM tip and red blood cells without incubation. b, D positive cells with cantilevers pre-functionalized with Staphylococcal protein A (SpA). The probability of protein A interacting with RBC surface antigen bound IgG antibodies appears to be higher than that of anti-IgG interacting with the IgG antibodies. This may be due to the number of IgG binding sites on protein A, which is five binding sites 1 against two on an anti-IgG antibody. However, it is believed that only one antiIgG molecule (150 kDa) is able to bind to one SpA molecule (42 kDa).
Supplementary
2 Therefore, non-specific interactions between SpA on the cantilever and IgG anti-D antibodies on the RBC surface has been minimized by a saturation of anti-IgG antibodies (5×) in the final cantilever functionalization step. 
